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Abstract

In this study, we investigated whether bitcoin crypto money is an alternative to the stock exchange as an
investment tool. For this purpose, the relationship between bitcoin and the stock market was examined in
terms of the returns and liquidity. In the analysis, daily returns of the 9 Far East countries and Turkey's stock
markets and daily returns of the bitcoin were used for the period of 22.02.2012-15.08.2018. According to the
results of the model, an increase of the Bitcoin's returns has reduced the return on the stock market in Turkey
and Far East countries. From point of this, it can be seen that the as an investment tool, bitcoin cryptocurrency
has been becoming the substitute for the country stock exchanges included in the sample. The highest impact
of bitcoin on the stock exchange was observed in Turkey and Indonesia while the least effect was seen on the
Malaysia, Singapore and Korea respectively.

Anahtar Kelimeler: Panel data, Cointegration, Causality, Unit root, Crypto Money, Bitcoin
JEL Siniflandirmasi: C23, G10, G32

BITCOIN BORSALAR iCiN BiR ALTERNATIF Mi? UZAKDOGU ASYA ULKELERi VE
TURKIYE iCiN YATAY KESIT BAGIMLILIGI ALTINDA KARSILASTIRMALI BiR PANEL
VERI ANALIZI

Oz

Bu ¢alismada bitcoin kripto paranin bir yatinm araci olarak borsalara alternatif olup olmadigi incelenmeye
cahsilmistir. Bu amagla ¢alismada bitcoin getirisi ve likiditesi ile borsalarin getirisi ve likiditesi arasindaki iliski
incelenmistir. Analizde 22.02.2012-15.08.2018 dénemine ait dokuz Uzakdogu Ulkesi ve Tirkiye'nin borsa
endekslerinin ginliik getirileri ile Bitcoin glnliik getiri verileri kullanilmistir. Modelin sonuglarina bakildiginda
bitcoin getirisinin artig gdstermesi Tirkiye ve Uzakdogu Ulkelerinin getirilerini azaltmistir. Buradan hareketle
bitcoin kripto para biriminin 6rneklemdeki tilke borsalarinin ikamesi oldugu gériilmektedir. Bitcoin borsalara
olan etkisinin en fazla oldugu Ulkeler Tirkiye ve Endonezya iken etkinin en az oldugu llkeler Malezya, Singapur
ve Kore olarak tespit edilmistir.
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1. Introduction

Money has continued to evolve and change over the course of many centuries as a unit of
economic measure used as a means of exchange in the transfer of goods and services. After the
barter economy, precious metals such as gold and silver was used in the trade of goods and
services, and since the value of money has not been defined based on the value of precious metals
the banknotes have been used in economic life. As the last stage of this development, digital
money has taken place in the finance world instead of physical circulation realized by paper money.
One of the most popular examples of digital money is bitcoin. Thanks to recent sharp price changes
and many aspects that differ from the traditional currency concept, Bitcoin or crypto-currency has
become one of the most widely spoken arguments in the financial world. In the literature, there
are many definitions of bitcoin, but basically, it can be defined as a payment instrument like paper
money. The difference from classical money is that payments and money transfers are performed
through the online platform in the form of digital money instead of paper money. But the most
basic feature that distinguishes it from paper money is that it is not controlled by an authority,
such as the state or the company, and it has not a center. (Atik et al. 2015:248). Although bitcoin
and crypto money concepts are recognized as same in practice bitcoin can be regarded as only one
of the examples of the crypto money. However, thanks to its growing popularity, bitcoin is the first
term that comes to mind when crypto money is mentioned. At the same time based on the
definition of Bitcoin, it is also available to claim that it has a virtual currency feature. However, as
in the concept of crypto money, bitcoin is only one of the virtual money examples. Considering the
relationship with the real economy, virtual currency term can be classified as closed virtual
currency which can be used only in game platforms and some websites but not able to use in real
economic life, as virtual currency with a unidirectional flow which are bought by real money but
cannot be converted to real money and finally as virtual currency with a bidirectional flow that are
suitable for use in goods and services in real life (Kogoglu et al. 2016:78). Within framework its
increasing use in the real economy, bitcoin can be classified as bidirectional virtual and crypto
money. Among the main purposes of the emergence of the Bitcoin currency is the creation of a
standard currency used throughout the world. For this purpose, Bitcoin was produced in 2008 by
an unknown person or group of people who nicknamed as Satoshi Nakamoto and it was used for
the first time in 2009. Bitcoin, which is not under the control of any state and is not controlled by
a central banks, has taken its place in the world of finance as an easy-to-use currency with universal
standards. Given the features of Bitcoin and other crypto-currencies, it is expected that their
volume in the real economy in the next 5-10 years will reach to much larger amounts. To sum up
the features that make Bitcoin so popular (Hepkorucu and Geng, 2017 : 48) :

e Itis managed entirely in digital and electronic environment.

e Upper limits on the amount/supply of bitcoin in circulation have been introduced and the
total amount of bitcoin has been limited to 21 million.

e It has been operating on the Peers to Peers / P2P network.

e It cannot be insured, issuance and control cannot be done by any state or any other central
authority.

In this study, Bitcoin will be examined whether it is an alternative for the stock exchange as an
investment tool. Relationship between stock markets and bitcoin will be examined that it will be
decided that whether investors perceive bitcoin alternative investment tool during the portfolio
allocation decisions.
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2. Data and Sample

Daily returns of the 9 Far East Countries’ and Turkey’s stock exchanges and daily returns of the
bitcoin for the period of 22.02.2012-15.08.2018 were used. The data was obtained from the
www.tradingeconomics.com website. In order to make the data available for analysis, the
country's stock market data was first matched with Bitcoin data?, then the dates of the country
data were matched and the missing dates were excluded from the analysis. Finally, in the analysis,
a balanced panel of 11640 data with 1164 data for each of the 10 countries was used.

3. Model

In this study, the relationship between Bitcoin's return (RBIT) and stock exchange's return
(RSTOCK) was analyzed through the Equation (1).

Model 1: RSTOCK;; = B;o + Bi1RBIT; + u;; (D
Here returns are calculated as follows:
RSTOCK;, = (M - 1) 100 )
ESTOCK;;_4
RBIT, = (ﬂ — 1) * 100 3)
EBIT;_,

Here ESTOCK;;, represents the closing value of the i. stock exchange at the day t. while EBIT};
represents the closing value of the Bitcoin at the day t. Since bitcoin prices are common data
worldwide, the individual (i) information in Equation (3) is not included. In the cointegration test
performed for the equations (1) when the cointegration is determined, it will be decided that there
is a long-term relationship between the Bitcoin and the stock market's return. As a result of the
regression analysis, if §; lower than 0 this indicates that Bitcoin is a substitute for the relevant
stock exchange as an investment tool if f; higher than 0 it will indicate that Bitcoin is a
complement to the relevant stock exchange. If B; is statistically insignificant or there is no
cointegration between RSTOCK and RBIT, it will indicate that Bitcoin has not yet become an
alternative investment instrument in terms of financial markets of sample countries.

In the analysis, the relationship between the liquidity of Bitcoin (ILLIQBIT) and the liquidity
of the stock exchange (ILLIQSTOCK) was also tested through the Equation (4).

Model 2: ILLIQSTOCKM = Ujo + O(HILLIQBITt + €t (4)

Here, the liquidity of each stock exchange and Bitcoin is calculated using the ILLIQ liquidity gaps
measure developed by Amihud (2002). The increase in ILLIQ means that the liquidity of the related
financial instrument has fallen (Gimrah and Cobanoglu, 2018: 207). In Amihud (2002) ILLIQ
method, the illiquidity can be calculated through Equation (5) (Xi and Weitian, 2013: 13; Gimrah
and Cobanoglu, 2018: 209) as follows:

ILLIQ;; = L (5)
7 Log(VOLy)

Here ILLIQ;;; shows the amount of liquidity of the investment tool i at time ¢, R;; is the return
of the investment tool i at time t, VOL;; is the transaction volume of the investment tool i at time
t. Since daily data are used in the study, daily liquidity measures are calculated from daily price and
transaction volume data by following Gimrah and Cobanoglu (2018: 207). If Equation (5) is applied
to the stock exchanges and Bitcoin respectively;

1 Bitcoin is common data throughout the world and is available on every day, while stock exchange data are
available only on weekdays except for weekends and also for national and religious holidays which are seen
on different times in different countries.
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ILLIQSTOCK,, = IRSTOCK. | (6)
" Log(VOLSTOCK;,)
ILLIQBIT, = ﬂ (7
© ™ Log(VOLBIT,)

Here, RSTOCK;; shows return of stock exchange i at the time t and VOLSTOCKj;; represents
the volume of stock exchange i at the time t. RBIT; shows return and VOLBIT, shows transaction
volume of the bitcoin at time t.

In the cointegration test that will be made for equation (4), if the series are cointegrated, it will
be decided that there is a long-term relationship between liquidity of bitcoin and liquidity of stock
exchanges. As a result of regression analysis, if @, is greater than 0, it will be decided that the
liquidity of Bitcoin lowers the liquidity of the relevant stock exchanges, while if it is less than 0, the
illiquidity of Bitcoin increases the liquidity of the relevant stock exchanges.

3.1. Method

In the study, the existence of horizontal section dependency among countries was analyzed
through Breusch-Pagan (1980) LM, Pesaran (2004) scaled LM (LMS), Baltagi, Feng and Kao (2012)
bias-adjusted scaled LM (LMBC) and Pesaran (2004) CD tests. The stationarity of the series was
measured by the CADF panel unit root test developed by Pesaran (2006). The existence of
cointegration relations between the series was analyzed by the Westerlund (2008) error correction
model (ECM) test. The homogeneity of cointegration coefficients was investigated by Pesaran and
Yamagata (2008) delta (A) method. In addition, cointegration coefficients were estimated by the
Panel AML (Augmented Mean Group Estimator) method developed by Eberhardt and Bond (2009)
and the existence of causality relations between the series was examined by Dumitrescu and Hurlin
(2012) panel causality test.

3.2. Horizontal Cross Section Addiction Test

Bitcoin is a common data all over the world and the changes in bitcoin prices have the potential
to affect the financial markets of all countries. This shows the possibility of interaction among
countries and therefore there may be horizontal cross-section dependency between countries. In
addition, since the financial markets of countries are open to international financial movements
and integrated to each other, a change in a stock market has the potential to affect other countries'
stock exchanges. This supports the prediction that there may be horizontal section dependency
among countries (a shock to one country may affect other countries). For this reason, the analysis
was started by testing the existence of horizontal section dependency. If there is no horizontal
cross-section dependency between countries the first, if any, second-generation panel data
analysis methods should be used.

Breusch and Pagan (1980) LM test was first developed to test the horizontal section
dependency and this was followed by Pesaran (2004) LMS test, Pesaran (2004) CD test and Balagi,
Feng and Kao (2012) deviation corrected LMBC test. Null Hypotheses of these tests : No Cross-
section dependency. In the study, these tests were performed through the Eviews 9 program and
the findings are presented in Table 1.

According to the results shown in Table 1, there is a horizontal cross-section dependency
between the sample countries related to stock markets and Bitcoin. For this reason second-
generation panel data analysis methods was used. Also while sample countries are developing
policies for the stock market and Bitcoin, it can be said that at the same time they should take into
account the practices of other countries involved in the analysis.
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Table 1: Cross-section Dependency Test Results

Variables LM LMs cD LMpgc
8247.50*** 863.56*** 86.28*** 863.56***
RSTOCK
(0.00) (0.00) (0.00) (0.00)
RBIT 51465.77*** 5419.17*** 226.83*** 5419.16***
(0.00) (0.00) (0.00) (0.00)
5014.44%** 522.77*** 68.24*** 522.76***
ILLIQSTOCK
(0.00) (0.00) (0.00) (0.00)
51977.76*** 5473.14%** 227.98%** 5473.13%**
ILLIQBIT (0.00) (0.00) (0.00) (0.00)

Note: Figures in the parentheses are the probability values. **** and ** indicate the existence of horizontal section
dependency between countries at the significance level of 1% and 5% respectively.

3.3. Panel Unit Root Test

Since horizontal cross-section dependency was determined among the sample countries in this
study, the stability of the series was tested by the CADF method developed by Pesaran (2006)
which is one of the second-generation panel unit root tests. This test can take into consideration
horizontal cross-section dependency and common factors among countries and can generate test
statistics for each horizontal section and panel separately. Null hypothesis of test : "Has a unit root;
series is not stationary". Pesaran (2006) calculated the arithmetic mean of the individual test
statistics in order to obtain the panel-wide test statistic (CIPS). The formula used for this purpose
is:

N
1
CIPS = Nz CADF; (8)
i=1
In this study, CADF panel unit root test was applied for countries, CIPS panel unit root test was
applied for the panel, and analysis results that was performed through the Gauss 10 program are
presented in Table 2.

Table 2: Panel Unit Root Test Results

Level First Difference
Country RSTOCK RBIT ILLIQSTOCK ILLIQBIT RSTOCK RBIT ILLIQSTOCK  ILLIQBIT
China 0.17 -0.25 1.58 -1.95 -25.10*** 25 77***  _21.20%**  -23.41%**
Japan 0.25 -0.07 1.08 -0.47 -23.89*** .24 75%** .22 03*%**  -24.80***
Indonesia 0.45 0.58 -.07 -2.85 -26.11%%%  2534%** 3 75*¥* D4 71¥**
Philippines 1.02 0.74 -1.09 -3.01  -26.45***  -37.02*%**  -10.09*** = -24.05%**
Malaysia -0.21  0.02 -0.85 -0.58  -23.93*** _2522%** D] 73*** D4 58%**
Singapore -0.28 -1.25 -0.79 -0.78  -25.56%**  -2522%** D3 94*** D4 5@%**
Thailand -1.78 -2.01 -0.64 -1.98 -26.33**% 24 51*** 2D 08***  -2329%**
Korea -0.25  -0.17 0.98 -1.28  -25.24***  2522%%* D3 G3*** D4 G@***
Taiwan 0.68 -0.87 0.69 -0.36 S24 A5*¥* 0D Jg¥A* 91 97F*¥* 2D 24%***
Turkey 0.49 -0.23 0.08 -3.10 -24.86*** .25 22%** 16 73%** .24 5g8***
Panel 0.054 -0.351 0.097 -1.636  -25.19***  -26.10***  -19.63***  -24.08***

Note: For CADF, the critical values at the 1%, 5% and 10% significance levels were obtained from Pesaran (2007) p. 276 are
-4.28, -3.69 and -3.39, respectively. For CIPS, the critical values at the 1%, 5% and 10% significance levels were obtained
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from Pesaran (2007) p. 281 are -3.03, -2.83 and -2.73, respectively. ***; indicate that the series is stationary at 1%
significance level.

As can be seen from Table 2, the null hypothesis can not be rejected in the CADF and CIPS unit
root tests for all series, but when the panel unit root test is conducted after taking first differences
of the series, the null hypothesis was rejected at the 1% level of significance and it can be accepted
that series are stationary at their first difference level. Bitcoin's excessively volatile price structure
and significant developments affecting the country's stock markets are thought to have an impact
on this outcome.

Since the series are not stationary, according to Granger and Newbold (1974), analyzes with
original level values of the series may cause spurious regression problems. According to Engle and
Granger (1987), cointegration tests should be performed in such cases. When the cointegration
relation is determined between the series in the models, it is decided that the series move together
in the long run and the spurious regression problem will not be encountered in the analyzes
(Hubrich, Lutkepohl and Saikonen, 2001). For this reason, it was decided to investigate the
existence of cointegration relation between the series in the models.

3.4. Panel Cointegration Test

Since horizontal cross-section dependency was determined among the countries, the existence
of cointegration relation between the variables in the models was tested by the Westerlund (2008)
Durbin-H method that is one of the second generation panel cointegration tests and takes
horizontal section dependency into consideration. Null hypothesis of this test: "No cointegration,
There is no cointegration relation between the series”. In Westerlund (2008) Durbin-H method, the
existence of cointegration relation is tested for group and panel separately. In this panel
cointegration test, the autoregressive parameter is assumed to be the same for all sections. Under
this assumption, when the null hypothesis is rejected, it is decided that there is a cointegration
relation for all horizontal sections. On the other hand, in the Westerlund (2008) Durbin-H group
test, the autoregressive parameter is allowed to vary between horizontal sections. In this test, the
rejection of the null hypothesis implies the existence of a cointegration relation for at least some
sections (Di lorio ve Fachin, 2008). Westerlund (2008) the Durbin-H panel cointegration test was
performed through the Gauss 10 program and the obtained results are presented in Table 3.

Table 3: Westerlund (2008) Durbin-H Panel Cointegration Test Results

Durbin-H Group Statistic Durbin-H Panel Statistic
1106008.316*** 1684431.456%**
Model 1 (0.00) (0.00)
626425.082*** 136109.337***
Model 2 (0.00) (0.00)

Note: *** indicates the existence of cointegration at the 1% significance level in the model. The numbers in parentheses
are the probability values.

When the test results in Table 3 were examined, it was decided that null hypotheses at 1%
significance level were strongly rejected in both models and that there was a cointegration relation
between the variables in the models. In this case, analyzes carried out with the original level values
of these series will not contain false regression problem and will be reliable.

3.5. Homogeneity Test

In order to test the homogeneity of cointegration coefficients in the study, a slope homogeneity
test developed by Pesaran and Yamagata (2008) was performed. Null hypothesis of this test :
"Slope Homogeneity". Pesaran and Yamagata (2008) developed two different test statistic to test
these hypotheses, A for large samples and Eadi for small samples.
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Table 4: Slope Homogeneity Test Results

Test Statistics

~ 7.962%**
A (0.00)
Model 1 ~ * % %
A 7.973
adj (0.00)
~ 19.562%**
A (0.00)
Model 2 A 19.587%**
adj (0.00)

Note: *** indicates that there is slope homogeneity at the 1% significance level in the model.
The numbers in parentheses are the probability values.

According to the results represented in Table 4, the null hypothesis was strongly rejected in
both models and it was decided that the slope coefficients are not homogeneous in the
cointegration equations. In this case, while the coefficients in the models are being calculated, it
would be more appropriate to choose a method that gives individual results.

4. Findings

Since cointegration coefficients were found to be heterogeneous and horizontal section
dependency was determined among the countries in the panel, cointegration coefficients were
determined by the Panel AMG method developed by Eberhardt and Bond (2009). In the panel AMG
method, individual coefficients for each country are determined and the general result of the panel
is calculated by weighting the individual coefficients. This method is a predictor that can produce
results that are consistent and have an asymptotic normal distribution. It is also a robust predictor
of heteroscedasticity and autocorrelation problems. For this reason, cointegration coefficients
were estimated by Panel AMG method. Stata 13 program and codes written for this program were
used for this process. The findings are presented in Table 5.

Referring to the estimation results of Model 1 that is shown in Table 5, it can be claimed that
an increase in the return of bitcoin has reduced the return of the stock markets of the Far East
countries and Turkey. This indicates that Bitcoin is becoming a substitute for the stock exchanges.
When the results of the countries are examined, it is seen that the highest impact was seen in
Turkey and Indonesia while the least impact was seen in Malaysia, Singapore and Korea
respectively.

According to Amihud (2002), the increase in the value of the ILLIQ (illiquidity measurement)
means that the liquidity of the related financial instrument has fallen. In this case, the increase in
ILLIQBIT in Model 2 will indicate that the liquidity of Bitcoin has fallen. If the coefficient of this
variable is negative, it will be decided that when the liquidity of Bitcoin is low, the liquidity of the
relevant stock exchanges increases. When the results belong to estimates of Model 2 are analyzed,
it is observed that an increase in low liquidity of bitcoin will increase the liquidity of the stock
markets in the Far East countries and Turkey. However, this effect size is very small. Looking at the
results of the countries, it can be seen that this effect is valid only in China, Philippines, Singapore
and Thailand and that the statistically reliable results can not be obtained for the other countries.

The causality relationships between the series are examined by Dumitrescu and Hurlin (2012)
test. This method can take into account the horizontal section dependency between the countries.
The null hypothesis of the test is "No Causality; There is no causality relationship between the first
variable and the second variable". (Dumitrescu ve Hurlin, 2012: 1457). In the study, Dumitrescu
and Hurlin (2012) causality test was conducted through Eviews 9 program.
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Table 5: Cointegration Coefficient Estimation Results

Model 1 Model 2
Countries Constant Coefficient of RBIT  Constant Coefficient of ILLIQBIT
China 0.283%** -0.13%** 0.040%** -0.003**
(0.00) (0.00) (0.00) (0.04)
Japan 0.386%** -0.14%** 0.064%** -0.002
P (0.00) (0.00) (0.00) (0.25)
indonesia 0.274%%* -0.15%** 0.029%** -0.0005
(0.00) (0.00) (0.00 (0.56)
Philiopines 0.289%** -0.12%** 0.065 -0.004**
PP (0.00) (0.00) (0.00) (0.04)
Malavsia 0.148%** -0.009%** 0.021%** -0.0009
4 (0.00) (0.00) (0.00) (0.22)
Sinaapore 0.207*** -0.011%** 0.028%** -0.002**
gap (0.00) (0.00) (0.00) (0.01)
Thailand 0.24%** -0.013%** 0.027*** -0.001*
(0.00) (0.00) (0.00) (0.05)
Korea 0.210%** -0.011%** 0.043%** -0.001
(0.00) (0.00) (0.00) (0.16)
Taiwan 0.249%** -0.012%** 0.035%** -0.001
(0.00) (0.00) (0.00) (0.16)
Turke 0.315%** -0.016%** 0.077*** -0.0006
y (0.00) (0.00) (0.00) (0.80)
panel 0.261%** -0.013%** 0.043%** -0.002%**
(0.00 (0.00) (0.00) (0.00)
Model Specification Tests
Number of obs 11640 11640
Wald chi2(1) 471.15 31.89
Prob > chi2 0.00 0.00
Root Mean Squared Error (sigma) 0.9253 0.0425

Note: Autocorrelation and heteroscedasticity problems in estimates have been eliminated by the Newey-West
method. *, ** and *** indicate that coefficients are statistically significant at the levels of 10%, 5% and 1%,
respectively. The figures in the parentheses are the probability values.

Table 6: Dumitrescu ve Hurlin (2012) Panel Causality Test Results

Null Hypothesis Lags W stat. Z stat. Prob.
Model 1 RBIT # RSTOCK 12.44%%%  334%%% 0,00
RSTOCK # RBIT + 17.99 -0.52 0.59
Model 2 ILLIQBIT # ILLIQSTOCK 30.44%*%  271%** 0,00
ILLIQSTOCK # ILLIQBIT 38 40.12 0.72 0.46

Note: *** indicates the existence of causality relation from the first variable towards the second variable at the 1%

significance level.
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The results of the causality test are shown in Table 6 above. According to the findings in Table
6, there is a one-way causality in sample countries from the return and illiquidity of bitcoin towards
the return and illiquidity stock markets. This suggests that Bitcoin is now becoming an alternative
investment tool for countries and it is interacting with the country's stock markets.

5. Conclusion

In this study, the interaction between Bitcoin and stock markets for the 9 Far Eastern countries
and Turkey were analyzed by using the daily data of 22.02.2012-15.08.2018 period. Because of
being common data used all over the world, changes in the bitcoin have the potential to affect the
country's financial markets. In addition, since nowadays, the financial markets of countries are now
open and integrated; a change in the stock market can affect other countries' stock markets.
Therefore, it is predicted that there may be horizontal section dependency among the countries
included in the sample, and horizontal cross-section dependency tests have been carried out and
it has been determined that there is a horizontal section dependency between the countries. In
this case, second-generation panel data analysis was used. The stationarity of the series was
examined by CADF panel unit root test developed by Pesaran (2006) and it was determined that
the series with their original values are not stationary but become stationary when the first
differences are taken. This result is stemming from Bitcoin's excessive volatility and significant
developments affecting the country's stock markets. The existence of cointegration relations
between the series in the models was analyzed by Westerlund (2008) Error Correction Model panel
cointegration test. As a result, it has been decided that the series are cointegrated, returns and
liquidity of the Bitcoin and country's stock exchanges move together in the long run.

The homogeneity of cointegration coefficients was examined by Pesaran and Yamagata (2008)
delta method and it was decided that the coefficients were not homogeneous. Therefore, a
prediction method that gives individual results was required to perform. Cointegration coefficients
were estimated by the Panel AMG method developed by Eberhardt and Bond (2009). According to
test results, increase in bitcoin returns reduce returns of stock markets in the Far East countries
and Turkey, therefore, it was determined that Bitcoin has become a substitute an investment tool
for the stock markets. When the results of the countries are examined, the highest effect is seen
in the Turkey and Indonesia while the least effect is subject in the Malaysia, Singapore and Korea.
It was also determined that an increase in the illiquidity of bitcoin increases liquidity of the stock
exchanges. However, it has been determined that this effect is minor and only valid in China,
Philippines, Singapore and Thailand and that for other countries statistically reliable results could
not be achieved. Causality relations between the series are examined by Dumitrescu and Hurlin
(2012) test, and one-way causality associations have been determined in these countries from
returns and liquidity of bitcoins towards to stock markets.

Empirical evidence from this study suggests that Bitcoin is now becoming an alternative
investment tool for countries and it is interacting with the country's stock market. For this reason,
it is beneficial for those who direct economic policy and for financial investors to evaluate bitcoin
and stocks together in terms of investment opportunities.
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